SEMICONDUCTOR APPARATUS 



BACKGROUND OF THE INVENTION 

This invention relates to a semiconductor apparatus, 
more particularly to a technology for easily and unfailingly 
running a conduction test thereof. 

In the conduction test of a semiconductor apparatus, 
it is confirmed, prior to the test, neither disconnection nor 
short circuit has occurred in respective internal terminals . 

In the configuration shown in Fig. 13, a numeral 001 
denotes a semiconductor chip , a numeral 002 denotes an internal 
circuit integrated on the semiconductor chip 001, numerals 
003 - 008 denote terminals for sending and receiving signals 
between the internal circuit 002 and an external system of 
the semiconductor chip 001, Numerals 009 - 014 denote diodes 
respectively connected to the terminals 003 - 008 and formed 
in the forward direction with respect to a power-supply 
potential (VDD) and in the reverse direction with respect to 
a ground potential (VSS) . To the terminal 003, which is a 
test object, is applied a potential exceeding {power-supply 
potential (VDD) + threshold voltage Vt of diode 009> , and 
to the other terminals 004 - 008 is applied the ground potential 
(VSS) . At the same time, the flow of a current at the terminal 
003 is measured. When the current value is 0, the terminal 
003 is not conducted. When an unusually excessive current 
is detected, there is a short circuit between the terminal 
003 and any of the other terminals . These steps are implemented 
to each of all the terminals in the same manner . 

Challenges are that the more increase in the number of 
the terminals, the longer hours and higher cost are required 
by the test because the test is to be run for each terminal; 
and that the test requires a relatively expensive test device 



capable of measuring a current at the time of applying a voltage . 

Fig. 14 shows a configuration of mounting a plurality 
of semiconductor chips In a package, In which a numeral 101 
denotes a parent chip and a numeral 115 denotes a child chip 
superposed on the parent chip 101 . The function of an Internal 
circuit 116 of the child chip 115 Is tested via an Internal 
circuit 102 by controlling and observing the terminals 103 
- 108 on the parent chip 101 from outside of the package. In 
doing so, a conduction test Is Indirectly run to 
chip-connecting teirmlnals 117 - 120 and 125 - 128 and wires 
133 - 136. The problem In that Is there arises the necessity 
to take Into account how the chip-connecting terminals should 
be combined In order to run the test to detect all of possible 
disconnections and short circuits therein, which requires a 
great deal of Ingenuity In creating a test pattern to be supplied 
to the parent chip . 

SUMMARY OF THE INVENTION 

Therefore, a main object of the present Invention Is 
20 to provide a semiconductor apparatus capable of collectively 
and reliably running a conduction test to all terminals Instead 
of testing each terminal to thereby largely reduce time 
required by a conduction test, and further a semiconductor 
apparatus capable of directly. Instead of Indirectly, running 
25 the conduction test to chip-connecting terminals In the case 
of mounting a plurality of semiconductor chips In a package . 

Other objects, aspects and advantages of the present 
Invention will become apparent from the following description 
of the Invention . 
30 In order to solve the previously described problems, 

the present Invention Implements the following measures . 

A semiconductor apparatus according to the present 
Invention comprises : 
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serially-connected bodies comprised of a swl'bch element: 
and a reslsi:ance element respectively Interposed between a 
plurality of terminals adjacent to one another; 

terminals for a conduction test respectively connected 
5 to one and another ends of a series of the serially-connected 
bodies ; and 

a switch-control terminal for collectively controlling 
all the plural switch elements . 

There are provided a plurality of terminals . The 
10 serially-connected bodies are each comprised of the switch 
and resistance elements serially connected to each other . The 
serially-connected bodies are Interposed between the 
terminals adjacent to one another, as a principle, between 
all the adjacent terminals. The Interposed plural connected 
15 bodies are serially connected to one another, which constitute 
a series of the serially-connected bodies , as previously 
mentioned. One and another ends of a series of the 
serially-connected bodies are provided with conduction-test 
terminals connected thereto for applying a voltage In the 
20 conduction test. There Is also provided the switch control 
terminal for controlling on/off of the switch elements of the 
respective serially-connected bodies . All the switch 
elements are collectively controlled by the switch control 
terminal . 

25 The action of the foregoing configuration Is described. 

All the switch elements are conducted In the conduction test, 
and a potential difference Is applied between the 
conduction-test terminals provided on both ends of the 
serially-connected bodies. Then, a current value flowing 

30 between the conduction- test terminals Is measured. When all 
the terminals are In normal state with no malfunction , a value 
of the current flow Is : 

[potential difference / Total resistance value of 



3 



all tJie res±st:ance elemen-ts] 

However, when a short circuit occurs between the adjacent 
terminals, the resistance element connected to both ends of 
the short-circuited terminals is circumvented, which results 
5 in measuring an increased current value . A difference in the 
current values enables a short circuit between the adjacent 
terminals to be detected. 

More specifically, it is unnecessary to test each of 
the plural terminals because the plural terminals are 

10 collectively examined for the detection of short circuits , 
which results in a large reduction in time required by the 
conduction test consequently leading to a reduced test cost. 

In a semiconductor apparatus according to the present 
invention, further includes that each resistance value of the 

15 plural resistance elements in the plural serially- connected 
bodies is weighted. The purpose of this is to distinguish 
the plural resistance elements in terms of which terminals 
they are interposed between. 

When the resistance values of the plural resistance 

20 elements are equal to one another , the measured current value , 
though increased due to a short circuit, is the same regardless 
of where the short circuit occurs. In contrast to that, when 
the resistance values are weighted, the measured current value 
shows a unique certain value depending on where the short 

25 circuit occurs . In other words , the measured current value 
changes depending on where the short circuit occurs . This 
allows not only the occurrence of the short circuit but also 
the location thereof to be determined. 

A semiconductor apparatus according to the present 

30 invention comprises: 

serially-connected bodies'comprised of a switch element 
and a resistance element respectively interposed between a 
plurality of terminals adjacent to one another; 
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swi-tch elemen-bs on power- supply and ground po-ben-tial 
sides for respectively connecting one and ano'ther ends of a 
series of the serially-connected bodies to the power- supply 
potential ; 

5 a switch control terminal for collectively controlling 

all the plural switch elements; 

a resistance element for dividing voltage serially 
connected to a group of the resistance elements in a series 
of the serially-connected bodies in order to divide voltage; 

10 a logic element for detecting a potential variation at 

a point of dividing voltage between the resistance elements 
of a series of the serially-connected bodies and the 
voltage-dividing resistance element; and 

a terminal for a conduction test connected to an output 

15 side of the logic element. 

The action of the foregoing configuration is described. 
All the switch elements are conducted in the conduction test, 
and an output potential of the logic element is measured. When 
all the terminals are in normal state with no malfunction, 

20 a potential voltage -divided between the resistance elements 
of a series of the serially-connected bodies and the 
voltage-dividing resistance element stays within a 
predetermined range, and the logic element outputs a 
predetermined value. Meanwhile, when a short circuit occurs 

25 between the adjacent terminals, the resistance element 
connected between the short-circuited terminals is 
circumvented. Therefore, the voltage-divided potential goes 
beyond the predetermined range and the logic element outputs 
a value reverse to the same in normal state . To put it 

30 differently , the presence or absence of a short circuit between 
the adjacent terminals can be detected according to the output 
value of the logic element. The potential variation at the 
voltage-dividing point can be detected by comparing ups and 
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downs of the potential at the voltage -dividing point to a 
threshold value of the logic element. The reversed output 
value of the logic element encQ^les the plural terminals to 
be collectively examined for the detection of short circuits . 
This results in a large reduction in time required by the 
conduction test to consequently achieve a reduced test cost. 
Furthermore , the conduction test only requires the measurement 
of the voltage level . Therefore , it is unnecessary to provide 
a relatively expensive test device capable of measuring a 
current at the time of applying a voltage, which successfully 
simplifies a test device used. 

The f ollowings refer to a semiconductor apparatus given 
that it includes the configuration of parent and child chips . 

A semiconductor apparatus according to the present 
invention, wherein first and second semiconductor chips 
respectively having a plurality of chip-connecting terminals 
are mounted in a package , and the respective chip -connecting 
terminals of the first and the second semiconductor chips are 
connected to each other via wires, comprises: 

switch elements interposed alternately on the first 
semiconductor chip side and the second semiconductor chip side 
between the plural wires adjacent to one another; 

terminals for a conduction test respectively connected 
to one and another ends of a series of the serially-connected 
switch elements ; and 

a switch control texrminal for collectively controlling 
all the plural switch elements . 

The first and the second semiconductor chips may be 
respectively referred to as a parent chip and a child chip. 
The plural switch elements are serially connected in succession , 
in which the adjacent switch elements are disposed alternately 
on the first semiconductor chip side and the second 
semiconductor chip side, which constitutes, more specifically. 



a series of serially-connected bodies arranged as, wire — 

switch element — wire - switch element 

The reason for the present invention to include the 
resistance elements in the respective serially-connected 
5 bodies is that there would be an excessive current flow without 
the resistance elements . Therefore, the resistance elements 
are necessarily provided in the solution to avoid such an 
excessive current flow. However, in the configuration that 
chip-connecting terminals are connected to each other via wires , 

10 the wires work as resistance elements and there is no particular 
need for providing resistance elements. Still, the 
possibility of interposing the resistance elements is not 
eliminated as circumstances demand. 

The action of the foregoing configuration is described. 

15 All the switch elements are conducted in the conduction test, 
and a potential difference is applied between the 
conduction -test terminals provided on both ends of the 
serially-connected bodies. Then, a current value flowing 
between the conduction- test terminals is measured. When all 

20 the chip-connecting terminals are in normal state with no 
malfunction, there flows a current between the conduction-test 
terminals. However, in the presence of a disconnection in 
any of the wires connecting the respective chip-connecting 
terminals of the first and the second semiconductor chips , 

25 high-impedance occurs between the conduction- test terminals 
leading the measured current value to zero . Thus , the presence 
or absence of a disconnection can be detected according to 
the measured current value. More specifically, the wires 
connecting the chip-connecting terminals can be collectively 

30 examined for the detection of disconnections . 

Xn a semiconductor apparatus according to the present 
invention, further includes that resistance elements are 
serially connected to the respective plural switch elements . 
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The action of the foregoing configuration Is described. 
All the switch elements are conducted In the conduction test, 
and a potential difference Is applied between the 
conduction- test terminals provided on both ends of the 
serially-connected bodies. Then, a current value flowing 
between the conduction- test terminals is measured. When all 
the chip-connecting terminals are in normal state with no 
malfunction, a value of the current flow Is: 

Cpotentlal difference / Total resistance value of all the 
resistance elements] 

However, when a disconnection occurs In any of the wires 
connecting the respective chip-connecting terminals of the 
first and the second semiconductor chips , the measured current 
value Is zero because of the high Impedance between the 
conduction -test terminals. Thus, the presence or absence of 
a disconnection can be detected according to the measured 
current value. Further, when a short circuit occurs between 
the adjacent chip-connecting terminals, the resistance 
element connected to both ends of the short-circuited terminals 
is circumvented, which results in measuring an increased 
current value. A difference in the current values enables 
a short circuit between the adjacent chip-connecting terminals 
to be detected. A short circuit still generates a difference 
in the current value in the absence of the resistance elements , 
however the change is very small . The resistance elements 
are used to unfailingly detect a short circuit by increasing 
the difference in the current value. 

As described, in addition to that the wires connecting 
the chip-connecting terminals can be collectively examined 
for the detection of disconnections, it is advantageous that 
the chip-connecting terminals can be collectively examined 
for the detection of short circuits by confirming the 
difference in the current value . 
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In a semiconductor apparatus according to the present 
Invention, further includes that each resistance value of the 
plural resistance elements is weighted. In this manner, the 
measured current value shows a unique certain value depending 
5 on where a short circuit occurs , which enables the short circuit 
in the chip-connecting terminals to be located. 

A semiconductor apparatus according to the present 
invention , wherein 

first and second semiconductor chips respectively 
10 having a plurality of chip-connecting terminals are mounted 
in a package, and the respective chip-connecting terminals 
of the first and the second semiconductor chips are connected 
to each other via wires, comprises: 

on the first semiconductor chip side, 
15 serially-connected bodies each comprised of a switch element 
and a resistance element respectively interposed between the 
plural chip -connecting terminals adjacent to one another ; 

terminals for a conduction test respectively connected 
to one and another ends of a series of the serially-connected 
20 bodies ; and 

a switch control terminal for collectively controlling 
all the plural switch elements. 

This configuration corresponds to a plurality of 
serially-connected bodies each comprised of a switch element 
25 and a resistance element in the fifth solution entirely 
transferred to the first semiconductor chip side. 

The action of the foregoing configuration is described. 
Apart from the detection of any disconnection between the 
respective chip-connecting terminals of the first and the 
30 second semiconductor chips, when the short circuit occurs 
between the adjacent chip-connecting terminals on the first 
semiconductor chip side, a short circuit can be detected 
according to an increase in a measured current value . 
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Furthermore, having the included components integrated on the 
first semiconductor chip side, it is totally unnecessary to 
change the design of the second semiconductor chip , for example , 
adding switch and resistance elements for the conduction test 
thereto. In this case, it is possible to use any of the 
conventional semiconductor chips, for example, manufactured 
by other companies , for the second semiconductor chip . 

A semiconductor apparatus according to the present 
invention , wherein 

first and second semiconductor chips respectively 
having a plurality of chip-connecting terminals are mounted 
in a package, and the respective chip-connecting terminals 
of the first and the second semiconductor chips are connected 
to each other via wires , comprises : 

on the first semiconductor chip side, 

switch elements interposed between the respective 
plural chip-connecting terminals and a terminal for a 
conduction test; 

a switch control device for selectively controlling 
on/off of the plural switch elements; 

on the second semiconductor chip side, 

diodes connected to the plural chip-connecting 
terminals in the forward direction with respect to a 
power- supply potential and in the reverse direction with 
respect to a ground potential; 
on the first semiconductor chip side, 

line switch elements interposed in lines of the plural 
chip-connecting terminals; and 

a terminal for a conduction test connected to an on/off 
control terminal of the line switch elements . 

The action of the foregoing configuration is described. 
The line switch elements are turned off by controlling the 
conduction-test terminal in the conduction test to thereby 



10 



block -bhe conduction-test: t:erm±nal wi-bh respect to the first 
semiconductor chip. Then, only one switch element Is 
conducted by the switch control device to thereby apply a 
potential exceeding [power-supply potential (VDD) + threshold 
voltage Vt of diodeD to the conduction-test terminal and 
measure a value of the current flow. The current flows when 
the corresponding chip-connecting terminals are in normal 
state with no malfunction. When there is a disconnection in 
any of the wires connecting the respective chip-connecting 
terminals of the first and the second semiconductor chips, 
the measured current value is zero because of high Impedance 
between the respective chip-connecting terminals . By 
performing the described measurement sequentially to all the 
chip-connecting terminals, the presence or absence of a 
disconnection in each of the wires connecting the 
chip-connecting terminals is detected. Moreover, having the 
included components integrated on the first semiconductor chip 
side, it is totally unnecessary to change the design of the 
second semiconductor chip, for example, adding switch and 
resistance elements for the conduction test thereto. In this 
case, it is possible to use any of the conventional 
semiconductor chips, for example, manufactured by other 
companies for the second semiconductor chip. 

Here is described the case in which the switch elements 
comprises a N-type MOS transistor. Xn such a case, though 
a potential applied to the terminals targeted for measuring 
a current in a conduction test is set at [power -supply potential 
(VDD) + threshold voltage Vt of diodeH , it is not possible 
to propagate a potential equal to VDD or more because a gate 
potential of the N-type MOS transistor equals VDD. This 
results in a failure to obtain a potential difference required 
for flowing a forward current through to both ends of diodes . 

Given this factor, a power-supply potential (VDDl) to 
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be supplied to a first semiconductor chip and a power-supply 
potential (VDD2) to be supplied to a second semiconductor chip 
are separately supplied thereto so that VDD1>VDD2 is drawn. 
Then, it becomes unnecessary to apply a potential exceeding 
5 the VDDl to the terminals targeted for measuring a current 
in the conduction test. More specifically, when a potential 
equal to VDDl is applied, a forward current can flow through 
to the diodes. Thus, the conduction test can be successfully 
implemented . 

10 Here is described the case in which the switch elements 

comprises a P-type MOS transistor. In such a case, though 
a potential applied to the terminals targeted for measuring 
a current in a conduction test is set at [power- supply potential 
(VDD) + threshold voltage Vt of diode] , it is not possible 

15 to propagate a potential equal to VDD or more because a gate 
potential of the P-type MOS transistor equals VDD. This 
results in a failure to obtain a potential difference required 
for flowing a forward current through to both ends of diodes . 

Given this factor, a ground potential (VSSl) to be 

20 supplied to a first semiconductor chip and a ground potential 
(VSS2) to be supplied to a second semiconductor chip are 
separately supplied thereto so that VSSKVSS2 is drawn . Then , 
it becomes unnecessary to apply a potential below the VSSl 
to the terminals targeted for measuring a current in the 

25 conduction test. More specifically, when a potential equal 
to VSSl is applied, a forward current can flow through to the 
diodes. Thus, the conduction test can be successfully 
implemented . 

A semiconductor apparatus according to the present 
3D invention , wherein 

first and second semiconductor chips respectively 
having a plurality of chip-connecting terminals are mounted 
in a package, and the respective chip-connecting terminals 
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of the first and the second semiconductor chips are connected 
to each other via wires, comprises: 

serially-connected bodies each comprised of a switch 
element and a resistance element interposed alternately on 
the first semiconductor chip side and the second semiconductor 
chip side between the plural wires adjacent to one another; 

a switch element on a power-supply potential side for 
connecting one end of a series of the serially-connected bodies 
to the power-supply potential ; 

a switch element on a groundpotential side for connecting 
another end of a series of the serially-connected bodies to 
the ground potential; 

a switch control terminal for collectively controlling 
all the plural switch elements ; 

a resistance element for dividing voltage serially 
connected to a group of the resistance elements in a series 
of the serially-connected bodies in order to divide voltage; 

a logic element for detecting that a potential at a point 
of dividing voltage between the resistance elements of a series 
of the serially-connected bodies and the voltage-dividing 
resistance element exceeds a predetermined value; and 

a terminal for a conduction test connected to an output 
side of the logic element . 

The foregoing configuration constitutes a series of the 
serially-connected bodies arranged as, wire - (switch element 
+ resistance element) — wire — (switch element + resistance 
element) 

The action of the foregoing configuration is described. 
All the switch elements are conducted in the conduction test, 
and an output potential of the logic element is measured . When 
all the chip -connecting terminals are in normal state with 
no malfunction, a potential voltage-divided between the 
resistance elements of a series of the serially-connected 
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bodies and the vol-tage-dlvidlng resxs-tance element: s-tays 
wi-thln a predetermined range, and the logic element thus 
outputs a predetermined value. On the contrary, when a short 
circuit occurs between the adjacent chip-connectlng tesnnlnals , 
5 the resistance element connecting the short-circuited 
terminals is circumvented. Therefore, the voltage-divided 
potential goes beyond the predetermined range, and the logic 
element outputs a value reverse to the same In normal state. 
More specifically, the adjacent chip-connecting terminals can 
10 be collectively examined for the detection of short circuits 
according to the output value of the logic element. 
Furthermore , the conduction test only requires the measurement 
of the voltage level . Therefore , It Is unnecessary to provide 
a relatively expensive test device capable of measuring a 
15 current at the time of applying a voltage, which successfully 
simplifies a test device used. 

A semiconductor apparatus according to the present 
invention, wherein 

first and second semiconductor chips respectively 
20 having a plurality of chip-connecting terminals are mounted 
in a package, and the respective chip-connecting terminals 
of the first and the second semiconductor chips are connected 
to each other via wires , comprises : 

serially-connected bodies each comprised of a switch 
25 element and a resistance element Interposed alternately on 
the first semiconductor chip side and the second semiconductor 
chip side between the plural wires adjacent to one another; 

a switch element on a power-supply potential side for 
connecting one end of a series of the serially-connected bodies 
30 to the power-supply potential ; 

a switch element on a ground potential side for connecting 
another end of a series of the serially-connected bodies to 
the ground potential; 
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a switch control terminal for collectively controlling 
all the plural switch elements; 

a resistance element for dividing voltage serially 
connected to a group of the resistance elements in a series 
of the serially-connected bodies in order to divide voltage; 

a logic element for detecting that a potential at a point 
of dividing voltage between the resistance elements of a series 
of the serially-connected bodies and the voltage-dividing 
resistance element falls below a predetermined value; and 

a terminal for a conduction test connected to an output 
side of the logic element. 

A difference between the above configuration and this 
configuration is that the voltage-divided potential exceeds 
or falls below the predetermined value . 

The action of the foregoing configuration is described. 
When a disconnection occurs in any of the wires connecting 
the respective chip-connecting terminals of the first and the 
second semiconductor chips , the voltage-divided potential 
goes beyond the predetermined range, and the logic element 
outputs a value reverse to the same in normal state. To put 
it differently, the presence or absence of a disconnection 
is detected according to the output value of the logic element . 
Furthermore , the conduction test only requires the measurement 
of the voltage level . Therefore , it is unnecessary to provide 
a relatively escpensive test device capable of measuring a 
current at the time of applying a voltage, which successfully 
simplifies a test device used. 

A semiconductor apparatus according to the present 
invention , wherein 

first and second semiconductor chips respectively 
having a plurality of chip-connecting terminals are mounted 
in a package, and the respective chip-connecting terminals 
of the first and the second semiconductor chips are connected 
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-to each other v±a wires , comprises : 

serially-connected bodies comprised of a switch element 
and a resistance element Interposed alternately on the first 
semiconductor chip side and the second semiconductor chip side 
between the plural wires adjacent to one another; 

a switch element on a power-supply potential side for 
connecting one end of a series of the serially-connected bodies 
to the power-supply potential; 

a switch element on a groundpotentlal side for connecting 
another end of a series of the serially-connected bodies to 
the ground potential ; 

a switch control terminal for collectively controlling 
all the plural switch elements ; 

a resistance element for dividing voltage serially 
connected to a group of the resistance elements in a series 
of the serially-connected bodies In order to divide voltage; 

a first logic element for detecting that a potential 
at a point of dividing voltage between the resistance elements 
of a series of the serially-connected bodies and the 
voltage -dividing resistance element exceeds a predetermined 
value ; and 

a second logic element for detecting that a potential 
at a point of dividing voltage between the resistance elements 
of a series of the serially-connected bodies and the 
voltage-dividing resistance element falls below a 
predetermined value; and 

terminals for a conduction test connected to output sides 
of the first and the second logic elements . 

The action of the foregoing configuration is described. 
All the switch elements are conducted in the conduction test, 
and the output potentials of the first and the second logic 
elements are measured . When all the chip-connecting terminals 
are in normal state with no malfunction, a potential 
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vol -tage- divided between -the resistance elements of a series 
of the serially-connected bodies and the voltage -dividing 
resistance element stays within a predetermined range, and 
the logic elements respectively output predetermined values . 
5 Meanwhile, when a short circuit occurs between the adjacent 
terminals, the resistance element connecting the 
short-circuited terminals is circumvented. Therefore, the 
voltage-divided potential goes beyond the predetermined range 
and the first logic element outputs a value reverse to the 

10 same in normal state. To put it differently, the presence 
or absence of a short circuit between the adjacent 
chip-connecting terminals can be detected according to the 
reversed output value of the first logic element. When a 
disconnection occurs in any of the wires connecting the 

15 respective chip-connecting terminals of the first and the 
second semiconductor chips, the voltage -divided potential 
goes beyond the predetermined range , and the second logic 
element outputs a value reverse to the same in normal state, 
that is to say the presence or absence of a disconnection can 

20 be detected according to the reversed output value of the second 
logic element. On the whole, both short circuits and 
disconnections can be detected. 

A semiconductor apparatus according to the present 
invention , wherein 

25 first and second semiconductor chips respectively 

having a plurality of chip-connecting terminals are mounted 
in a package, and the respective chip- connecting terminals 
of the first and the second semiconductor chips are connected 
to each other via wires, comprises: 

30 on the first semiconductor chip side, 

serially-connected bodies each comprised of a switch 
element and a resistance element respectively interposed 
between a plurality of terminals adjacent to one another; 
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a sw±t:ch element: on a power-supply potential side fox 
connecting one end of a series of the serially-connected bodies 
to the power-supply potential; 

a switch element on a groundpotential side for connecting 
5 another end of a series of the serially-connected bodies to 
the ground potential; 

a switch control terminal for collectively controlling 
all the plural switch elements; 

a resistance element for dividing voltage serially 
10 connected to a group of the resistance elements in a series 
of the serially-connected bodies in order to divide voltage ; 

a logic element for detecting a potential variation at 
a point of dividing voltage between the resistance elements 
of a series of the serially-connected bodies and the 
15 voltage -dividing resistance element; and 

a terminal for a conduction test connected to an output 
side of the logic element. 

The action of the foregoing configuration is described. 
All the switch elements are conducted in the conduction test 
20 to thereby, and an output potential of the logic element is 
measured. When all the terminals are in normal state with 
no malfunction, a potential voltage-divided between the 
resistance elements of a series of the serially-connected 
bodies and the voltage-dividing resistance element stays 
25 within a predetermined range, and the logic element outputs 
a predetermined value . Meanwhile , when a short circuit occurs 
between the adjacent chip-connecting terminals , the 
resistance element connected to the short-circuited 
chip-connecting terminals is circumvented. Therefore, the 
30 voltage-divided potential goes beyond the predetermined range , 
and the logic element outputs a value reverse to the same in 
normal state. To put it differently, the presence or absence 
of a short circuit between the adjacent chip-connecting 
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terminals can be de-becbed according bo -bhe oubpub value of 
bhe logic element:. In examining collecblvely the 

chip-connecting terminals for the detection of short circuits , 
the conduction test only requires the measurement of the 
5 voltage level. Therefore, it is unnecessary to provide a 
relatively expensive test device capable of measuring a current 
at the time of applying a voltage, which successfully 
simplifies a test device used. Furthermore, having the 
Included components Integrated on the first semiconductor chip 

10 side, it is totally unnecessary to change the design of the 
second semiconductor chip, for example, adding switch and 
resistance elements for the conduction test thereto. In this 
case, it is possible to use a conventional semiconductor chip, 
for example, manufactured by other companies for the second 

15 semiconductor chip . 

In the present invention, the switch elements or 
resistance elements can be formed from N-type or P-type MOS 
transistors, or N-type and P-type MOS transistors to thereby 
achieve a more simplified configuration. 

20 The foregoing and other aspects will become apparent 

from the following description of the Invention when considered 
in conjunction with the accompanying drawing figures - 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 These and other objects as well as advantages of the 

invention will become clear by the following description of 
preferred embodiments of the Invention with reference to the 
accompanying drawings, wherein: 

Fig. 1 is a block circuit diagram showing the configuration 
30 of a semiconductor apparatus according to an Embodiment 1 of 
the present invention; 

Fig. 2 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 2 of 
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the presen-b Invention; 

Fig. 3 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 3 of 
the present inventions- 
Fig. 4 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 4 of 
the present inventions- 
Fig. 5 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 5 of 
the present invention; 

Fig. 6 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 6 of 
the present invention; 

Fig. 7 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 7 of 
the present invention; 

Fig. 8 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 8 of 
the present invention; 

Fig. 9 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 9 of 
the present invention; 

Fig. 10 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 10 
of the present invention; 

Fig. 11 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 11 
of the present invention; 

Fig. 12 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 12 
of the present invention; 

Fig. 13 is a block circuit diagram showing the configuration 
of a conventional semiconductor apparatus; 
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Fig. 14 is a block circuit diagram showing the configuration 
of another conventional semiconductor apparatus . 
In all these figures , like components are indicated by the 
same numerals 

5 

DETAILED DESCRIPTION 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter are described preferred embodiments of a 
semiconductor apparatus according to the present invention 
10 referring to the drawings . 
(Embodiment 1) 

Fig. 1 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 1 of 
the present invention. In Fig. 1, a numeral 001 denotes a 

15 semiconductor chip, a numeral 002 denotes an internal circuit 
integrated on the semiconductor chip 001, numerals 003 - 008 
denote terminals for sending and receiving signals between 
the internal circuit 002 and an external system of the 
semiconductor chip 001. Numerals 009 - 014 denote diodes 

20 respectively connected to the terminals 003 — 008 and formed 
in the forward direction with respect to a power-supply 
potential (VDD) and in the reverse direction with respect to 
a ground potential (VSS) _ Numerals 015 and 016 denote 
terminals for a conduction test and a ntimeral 050 denotes a 

25 switch control terminal, which are used for running a 
conduction test collectively to the terminals 003 - 008. 
Numerals 017 - 021 and 022 - 026 respectively denote switch 
elements and resistance elements serially connected between 
the terminals 003 - 008. The switch elements 017 - 021 are 

30 conducted when the power- supply potential is applied to the 
switch control terminal 050 and non-conducted when the ground 
potential (VSS) is applied thereto. A switch element and a 
resistance element are serially connected to form a 
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serially-connected body. A plurality of the 

serially-connected bodies are collectively referred to as a 
series of the serially-connected bodies . 

The action of the semiconductor apparatus according to 
5 this embodiment configured in the foregoing manner is 
hereinaf ter de scribed . 

When the power- supply potential (VDD) is applied to the 
conduction-test terminal 015 and the switch control terminal 
050 and the ground potential (VSS) is applied to the 
10 conduction -test terminal 016, the switch elements 017 - 021 
are conducted . 

When the teanainals 003 - 008 are in normal state with 
no malfunction, a current flowing between the VDD-applied 
conduction- test terminal 015 and the VSS-applied 
15 conduction- test terminal 016 is: 

[VDD - VSS / Total resistance value of 
resistance elements 022 - 026] 

However, when a short circuit occurs, for example, between 

the terminal 005 and 006, the current is: 
20 CVDD - VSS / Total resistance value of 

resistance elements 022, 023, 025 and 026] 

According to this embodiment, it is unnecessary to test 

each of the plural terminals because the plural terminals can 

be collectively examined for the detection of short circuits . 
25 Therefore, time required by the conduction test can be largely 

reduced achieving a reduced test cost. 

(Embodiment 2) 

Fig. 2 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 2 of 
30 the present invention . In Fig . 2 , the reference numerals shown 
therein identical to those in Fig. 1 of the Embodiment 1 refer 
to the same components . Therefore, the detailed descriptions 
thereof are omitted. The Embodiment 2 differs from the 
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EmboddLment 1 in resistance elements 022a - 026a, resistance 
values of which are weighted twice relative to one another. 
The action of the semiconductor apparatus of this 
embodiment configured in the foregoing manner is hereinafter 
5 described. The basic action is the same as described in the 
Embodiment 1 . The plural terminals can be collectively 
examined for the detection of short circuits in one measurement 
Furthermore, the resistance values of the resistance elements 
022a - 026a are twice as different relative to one another, 

10 the measured current value shows a unique certain value 
depending on where the short circuit occurs. In this manner, 
the occurrence of the short circuit can be located. 

The resistance values of the plural resistance elements 
are not necessarily weighted twice relative one another . The 

15 weighting may done , supposing that k is an optional real number , 
k times. It is even unnecessary for the weighting to be so 
orderly as multiplying, for example, k times relative to one 
another. The resistance values of the plural resistance 
elements are only required to be different to one another. 

20 (Embodiment 3) 

Fig. 3 is a block circuit diagram showing the conf ignration 
of a semiconductor apparatus according to an Embodiment 3 of 
the present invention . In Fig . 3 , the reference numerals shown 
therein identical to those in Fig. 1 of the Embodiment 1 refer 

25 to the same components . Therefore, the detailed descriptions 
thereof are omitted. The Embodiment 3 differs from the 
Embodiment 1 in a switch element 027 on a power -supply potential 
side, a switch element 028, a resistance element for dividing 
voltage 029 and a logic element 030 on a ground potential side. 

30 The switch element 027 on the power-supply potential side is 
connectedbetween a terminal 003 and the power- supply potential 
(VDD) . A serially-connected body comprised of the switch 
element 028 and the voltage-dividing resistance element 029 
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on the ground potential side is connected between a terminal 
008 and the ground potential (VSS) . The switch element 027 
on the power-supply potential side and the switch element 028 
on the ground potential side are, in the same manner as the 
switch elements 017 - 021 , are conducted when the power-supply 
potential (VDD) is applied to a switch control terminal 050, 
and non-conducted when the ground potential (VSS) is applied 
thereto. The logic element 030 is interposed between a 
conduction-test terminal 016 and the switch element 028 on 
the ground potential side. A potential voltage-divided by 
a total resistance value of resistance elements 022-026 
serially connected between an input portion of the logic 
element 030 and the power- supply potential (VDD) and a 
resistance value of the voltage-dividing resistance element 
029 serially connected between an input portion of the logic 
element 030 and the ground potential (VSS) is set to be lower 
than an input threshold level of the logic element 030 . 

The action of the semiconductor apparatus of this 
embodiment configured in the foregoing manner is hereinafter 
described. The basic action is the same as described in the 
Embodiment 1, that is the plural tezrminals can be collectively 
examined for the detection of short circuits in one measurement . 
Furthermore, the power- supply potential (VDD) is applied to 
the switch control terminal 050, the switch elements 017 - 
021, 027 and 028 are conducted. When the terminals 003 - 008 
are in normal state with no malfunction, because the 
voltage-divided potential is below the threshold value of the 
logic element 030, the logic element 030 outputs a 
predetermined value. Meanwhile, for example, when a short 
circuit occurs between the terminals 005 - 006, the resistance 
element 024 connected between the .terminals 005 - 006 is 
circumvented. Therefore, the voltage-divided potential is 
higher than the threshold value of the logic element 030, and 
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tiie logxc elemeni: 030 ou-bputs a value reverse to t:he foregoing 
value in normal s-ba-te. Thus, -bhe plural terminals can be 
collectively examined for the detection of short circuits 
according to an output value of the logic element 030 in one 
measurement. Accordingly, time required by the conduction 
test can be largely reduced achieving a reduced test cost. 
Further, it is unnecessary to provide a relatively expensive 
test device capable of measuring a current at the time of 
applying a voltage , which successfully simplifies a test device 
used. 

The logic element 030, instead of being connected to 
a point PI, may be connected between the switch element 028 
and the voltage -dividing resistance element 029. As another 
possible arrangement, the voltage-dividing resistance 
element 029, instead of being connected to the switch element 
028 on the ground potential side, is serially connected to 
the switch element 027 on the power- supply potential side 
between the power-supply potential (VDD) and a point Ql, and 
then the logic element and conduction- test terminal are 
connected to the point Ql . This modification may be applied 
to embodiments that follow. 
(Embodiment 4) 

Fig. 4 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 4 of 
the present invention. In Fig. 4, a numeral 101 denotes a 
base semiconductor chip (hereinafter referred to as parent 
chip) . A numeral 102 denotes an internal circuit Integrated 
on the parent chip 101. Numerals 103 - 108 denote terminals 
for sending and receiving signals between the internal circuit 
102 and an external system of the parent chip 101 . Numerals 
109 - 114 denote diodes connected to the terminals 103 - 108. 
A numeral 115 denotes a semiconductor chip superposed on the 
parent chip 101 (hereinafter referred to as child chip) . A 
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numeral 116 deno-bes an xntiernal clrcui-k inliegra'bed on -the child 
chip 115 . Numerals 117 - 120 denot:e chip-connecting -terminals 
for sending and receiving signals between -the Internal circuit; 
116 and the Internal circuit 102 on the parent chip 101. 
Numerals 121 — 124 denote diodes connected to the 
chip-connecting terminals 117 - 120 . Numerals 125 - 128 denote 
chip-connecting terminals for sending and receiving signals 
between the Internal circuit 102 on the parent chip 101 and 
the internal circuit 116 on the child chip 115. Ntimerals 129 
- 132 denote diodes connected to the chip-connecting terminals 
125 - 128. Numerals 133 — 136 denote wires connecting the 
chip-connecting terminals 117 - 120 and 125 - 128. Numerals 
137 and 138 denote terminals for a conduction test. A numeral 
150 denotes a switch control terminal, which Is used to run 
a conduction test collectively to the wires 133 - 136 . Anumeral 
139 denotes a switch element serially connected between the 
chip-connecting terminals 117 and 118, a numeral 140 denotes 
a switch element serially connected between the 
chip-connecting terminals 126 and 127, and a numeral 141 
denotes a switch element serially connected between the 
chip-connecting terminals 119 and 120 . These switch elements 
119 and 120 are conducted when a power-supply potential (VDD) 
is applied to the conduction-test terminal 137 and 
non- conducted when a groundpotential (VSS) Is applied thereto . 

The action of the semiconductor apparatus of this 
embodiment configured in the foregoing manner is hereinafter 
described. When the power-supply potential (VDD) Is applied 
to the conduction-test terminal 137 and the switch control 
terminal 150 and the ground potential (VSS) Is applied to the 
conduction -test terminal 138, the switch elements 139 — 141 
are conducted. When the wires 133 - 136 are In normal state 
with no malfunction, a current flows between the 
conduction-test teinnlnals 137 and 138. When any of the wires 
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connecting the respective chip-connecting terminals between 
the parent and child chips undergoes a disconnection^ there 
Is no current flow between the terminals • Therefore , the wires 
connecting the plural chip-connecting terminals can be 
collectively examined for the detection of disconnections in 
one measurement . 
(Embodiment 5 ) 

Fig. 5 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 5 of 
the present invention . In Fig . 5 , the reference nxomerals shown 
therein identical to those in Fig. 4 of the Embodiment 4 refer 
to the same components . Therefore , the detailed descriptions 
thereof are omitted. The Embodiment 5 differs from the 
Embodiment 4 in a resistance element 142 serially connected 
to a switch element 139 between chip-connecting terminals 117 
and 118 , a resistance element 143 serially connected to a switch 
element 140 between chip-connecting terminals 126 and 127, 
and a resistance element 144 serially connected to a switch 
element 141 between chip-connecting terminals 119 and 120. 

The action of the semiconductor apparatus of this 
embodiment configured in the foregoing manner is hereinafter 
described. The basic action is the same as described in the 
Embodiment 4 . When a power- supply potential (VDD) is applied 
to a conduction -test terminal 137 and a switch control terminal 
150 and a ground potential (VSS) is applied to a conduction-test 
terminal 138, switch elements 139 - 141 are conducted. 
When the wires 133 - 136 are in normal state with no malfunction , 
a current flowing between the conduction-test terminals 137 
and 138 is: 

CVDD - VSS / Total resistance value of 
resistance elements 142 - 144] 

However, when any of the wires connecting the respective 
chip-connecting terminals between the parent and child chips 
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undergoes a disconnection, -bhere is no current flow between 
the terminals. Therefore, the wires connecting the plural 
chip-connecting terminals can be collectively examined for 
the detection of disconnections in one measurement. 

When a short circuit occurs between the adjacent 
chip-connecting terminals , the resistance element connected 
to both ends of the short-circuited terminals is circumvented 
resulting in measuring an increased current value . Thus , the 
adjacent chip-connecting terminals can be collectively 
examined for the detection of short circuits according to a 
difference in the current values in one measurement. 

As described, according to this embodiment, in addition 
to that the wires connecting the chip-connecting terminals 
can be collectively examined for the detection of 
disconnections, the chip-connecting terminals can be 
collectively examined for the detection of short circuits by 
confirming the difference in the current values. 
(Embodiment 6) 

Fig. 6 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 6 of 
the present invention . In Fig . 6 , the reference numerals shown 
therein identical to those in Fig. 5 of the Embodiment 5 refer 
to the same components . Therefore, the detailed descriptions 
thereof are omitted. The Embodiment 6 differs from the 
Embodiment 5 in resistance elements 142a - 144a, resistance 
values of which are weighted twice relative to one another . 

The action of the semiconductor apparatus of this 
embodiment configured in the foregoing manner is hereinafter 
described. The basic action is the same as described in the 
Embodiment 5 . In one measurement , wires connecting a 
plurality of chip-connecting terminals can be collectively 
examined for the detection of disconnections and adjacent 
chip-connecting terminals can be collectively examined for 
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the det:ect:ion of shori: circuits. Furthermore, because the 
resistance values of the resistance elements 142a — 144a twice 
differ relative to one another, a measured current value shows 
a unique certain value depending on where the short circuit 
occurs . This enables the occurrence of a short circuit between 
the chip-connecting terminals to be located. 

The resistance values of the plural resistance elements 
are not necessarily weighted twice relative one another. The 
weighting may done , supposing that k is an optional real number , 
k times. It is even unnecessary for the weighting to be so 
orderly as multiplying, for example, k times relative to one 
another. The resistance values of the plural resistance 
elements are only required to be different to one another. 
(Embodiment 7) 

Fig. 7 Is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 7 of 
the present invention . In Fig. 7, the reference numerals shown 
therein identical to those in Fig. 5 of the Embodiment 5 refer 
to the same components . Therefore, the detailed descriptions 
thereof are omitted. The Embodiment 7 differs from the 
Embodiment 5 in switch elements 139b and 141b and resistance 
elements 142b and 144b. A serially-connected body comprised 
of the switch element 139b and the resistance element 142b 
and a serially-connected body comprised of the switch element 
141b and the resistance element 144b respectively corresponds 
to the serially-connected body comprised of the switch element 
139 and the resistance element 142 and the serially-connected 
body comprised of the switch element 141 and the resistance 
element 144 shown In Fig. 5 transferred from the child chip 
115 to the parent chip 101 . 

-The action of the semiconductor apparatus of this 
embodiment configured In the foregoing manner is hereinafter 
described. When a power-supply potential (VDD) Is applied 
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to a conduc'bion-'tes'b 'terminal 137 and a switch cont:rol i:ennlnal 
150 and a ground potential (VSS) Is applied to a conduction-ties t 
teinnlnal 138 , switch elements 139b, 140 and 141b are conducted. 

When wires 133 - 136 are In normal sta-te with no 
malfunction, a current flowing between the conduction- test 
terminals 137 and 138 Is: 

CVDD - VSS / Total resistance value of 
resistance elements 142b, 143, 144b!] 

However , when a short circuit occurs between the ad j acent 
chip-connecting terminals, the resistance element connected 
to both ends of the short-circuited terminals is circximvented 
resulting In measuring an Increased current value . A 
difference in the current values enables the adjacent 
chip-connecting terminals to be collectively examined for the 
detection of short circuits in one measurement. 

Further, having the Included components Integrated on 
the parent chip 101 side, it is totally unnecessary to change 
the design, for example, adding switch and resistance elements 
for the conduction test to the child chip 115. Accordingly, 
a semiconductor chip manufactured by other companies can be 
used for the child chip 115 . 
(Embodiment 8) 

Fig. 8 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 8 of 
the present invention . In Fig . 8 , the reference numerals shown 
therein identical to those in Fig. 4 of the Embodiment 4 refer 
to the same components . Therefore, the detailed descriptions 
thereof are omitted. The Embodiment 8 differs from the 
Embodiment 4 in a switch control device 200, switch elements 
201 — 204, line switch elements 205 - 208 and terminals for 
a conduction test 137a and 138a. The switch elements 201 — 
204 are respectively serially connected between 
chip-connecting terminals 125 — 128 and the conduction- test 
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'berminal 137a. The switch cont:rol device 200 con-brols so as 
to conduct each of the switch elements 201 - 204 at a time 
in the conduction test. The line switch elements 205 - 208 
are respectively serially connected between the 
chip-connecting terminals 125 - 128 and diodes 129 — 132. 

The action of the semiconductor apparatus of this 
embodiment configured in the foregoing manner is hereinafter 
described. The line switch elements 205 — 208 are previously 
arranged to be non-conducted by controlling the 
conduction-test terminal 138a to thereby block the current 
path to the diodes 12 9 - 132. When a wire 133 is a 
conduction-test object, the switch control device 200 controls 
to have only the switch element 201 conducted leaving the switch 
elements 201 - 204 non- conducted. Then, apotential exceeding 
(power-supply potential (VDD) + threshold voltage Vt of diode 
121) is applied to the conduction-test terminal 137a, and the 
current flowing at the conduction- test terminal 137a is 
measured at the same time. When the wire 133 is in normal 
state with no malfunction, the current flows at the diode 121 
in the forward direction with respect to the power-supply 
potential (VDD) , which determines that the wire 133 is 
conducted. On the contrary, when the current value is zero, 
it is detected that the wire 133 undergoes a disconnection. 

Performing the described measurement sequentially to 
each of the chip-connecting terminals 125 - 128, the presence 
or absence of any disconnection in all the wires 133 - 136 
is detected. Moreover, having the included components 
integrated on the parent chip 101 side, it is totally 
unnecessazry to change the design, for example, adding switch 
and resistance elements for the conduction test to the child 
chip 115 . Accordingly, a semiconductor chip manufactured by 
other companies can be used for the child chip 115. 
(Embodiment 9) 
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Fig. 9 ±s a block circuit: diagram showing "bhe conf lgurat:ion 
of a semiconduct:or apparat:us according to an Embodimeni: 9 of 
the present invention . In Fig . 9 , the reference numerals shown 
therein identical to those in Fig. 4 of the Embodiment 4 refer 
5 to the same components . Therefore, the detailed descriptions 
thereof are omitted. The EzDbodiment 9 differs from the 
Embodiment 4 in a switch element 145 on a power-supply potential 
side, a switch element 146 on a ground potential side, a 
resistance element for dividing voltage 147 and a logic element 

10 148. The switch element 145 on the power-supply potential 
side is connected between a chip-connecting terminal 125 and 
the power-supply potential (VDD) . A serially-connected body 
comprised of the switch element 146 on the ground potential 
side and the voltage-dividing resistance element 147 is 

15 connected between a chip- connecting terminal 128 and the ground 
potential (VSS) . The switch element 145 on the power-supply 
potential side and the switch element 146 on the ground 
potential side are, as in the same manner as switch elements 
139 - 141, conducted when the power-supply potential (VDD) 

20 is applied to a switch control terminal 150 and non-conducted 
when the ground potential is applied thereto . The logic 
element 148 is Interposed between a terminal for a conduction 
test 138 and the switch element 14 6 on the ground potential 
side. A potential, which is voltage-divided by a total 

25 resistance value of the resistance elements 142 — 144 serially 
connected between an input portion of the logic element 148 
and the power- supply potential (VDD) and a resistance value 
of the voltage-dividing resistance element 147 serially 
connected between the input portion of the logic element 148 

30 and the ground potential (VSS) , is set to be lower than an 
input threshold level of. the logic element 148. 

The action of the semiconductor apparatus of this 
embodiment configured in the foregoing manner is hereinafter 
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described. The basic action Is 'bhe same as described In -bhe 
Exnbodlmen'b 4 . "When the power-supply poten-blal (VDD) Is 
applied to the switch control -terminal 150 , the switch elements 
139 - 141, 145 and 146 are conducted. In this case, when wires 
5 133 - 136 are In normal s-tate with no malfunction, the 
voltage-divided potential is lower than the threshold value 
of the logic element 148. Therefore, the logic element 148 
outputs a predetermined value. On the contrary, when a short 
circuit occurs between the wires 135 — 136, the resistance 

10 element 144 connected between chip-connecting terminals 119 
and 120 is clrcTimvented, the voltage -divided potential is 
higher than the threshold value of the logic element 148. 
Accordingly, the logic element 148 outputs a value reverse 
to the same in normal state. Therefore, the plural 

15 chip-connecting terminals can be collectively examined for 
the detection of short circuits in one measurement according 
to the output value of the logic element 148. Moreover, the 
detection is done according to the reversed output value of 
the logic element, which eliminates the need to provide a 

20 relatively expensive test device capable of measuring a current 
at the time of applying a voltage. The test device can be 
thus simplified. 
(Embodiment 10) 

Fig. 10 is a block circuit diagram showing the configuration 
25 of a semiconductor apparatus according to an Embodiment 10 
of the present invention. In Fig. 10, the reference numerals 
shown therein identical to those in Fig. 9 of the Embodiment 
9 refer to the same components. Therefore, the detailed 
descriptions thereof are omitted. The Embodiment 10 differs 
30 from the Embodiment 9 in a logic element 149. A potential, 
which is voltage-divided by a total resistance value of 
resistance elements 142 - 144 serially connected between an 
Input portion of the logic element 149 and a power- supply 
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pot:ent:ial (VDD) and a resist:ance value of a voltage-dlvldlng 
resls-tance element: 147 serially connected be-tween -the Input: 
port:±on of the logic elemen't 149 and a ground po-tent:±al (VSS) , 
Is set: to be higher than an Input: threshold level of -the logic 
element: 149. The logic In the action of the logic element: 
149 Is contrary to t:hat:of the logic element 148 in t:he Embodiment: 
9. 

The action of the semiconductor apparatus of t:his 
embodiment configured in the foregoing manner is hereinafter 
described. The basic act:lon is the same as described in the 
Embodiment 1 . When a power- supply potential (VDD) is applied 
to a switch control t:ermlnal 150, switch elements 139 -* 141, 
145 and 146 are conduct:ed. In t:hls case, when wires 133 — 
136 are in normal st:at:e with no malf unct^lon , -the 
voltage-divided potential is higher than the threshold value 
of the logic element 149. Therefore, the logic element 149 
outputs a predetermined value. On the contrary, when any of 
the wires 133 — 136 undergoes a disconnection, the 
voltage-divided potential is lower than the threshold value 
of the logic element 149. Accordingly, the logic element 149 
outputs a value reverse to the same in normal state . Therefore , 
the wires connecting the plural chip-connecting terminals can 
be collectively examined for the detection of disconnections 
in one measurement according to the output value of the logic 
element 149. Moreover, the detection is done according to 
the reversed output value of the logic element, which 
eliminates the need to provide a relatively expensive test 
device capable of measuring a current at the time of applying 
a voltage. The test device can be thus simplified. The 
difference between the Embodiment 9 and this embodiment is 
that the Embodiment 9 offers the detection of short circuits , 
while this embodiment offers the detection of disconnections . 
(Embodiment 11) 
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Fig. 11 is a block circuit diagram showing the configuration 
of a semiconductor apparatus according to an Embodiment 11 
of the present Invention. The Embodiment 11 corresponds to 
the combination of the Embodiments 9 and 10. In Fig. 11, the 
5 reference numerals shown therein refer to the same components 
Identical to those In Figs. 9 and 10 of the EmboddLments 9 and 
10. Therefore, the detailed descriptions thereof are omitted. 
This embodiment includes a first logic element 148a in the 
same manner as the logic element 148 in Fig. 9 and a logic 
10 element 149a in the same manner as the logic element 149 in 
Fig. 10. In this configuration, both short circuits and 
' disconnections can be detected. 

(Embodiment 12) 

Fig. 12 is a block circuit diagram showing the configuration 

15 of a semiconductor apparatus according to an Embodiment 12 
of the present invention . In Fig. 12, the reference n-umerals 
shown therein identical to those In Fig. 9 of the Embodiment 
9 refer to the same components. Therefore, the detailed 
descriptions thereof are omitted. The Embodiment 12 differs 

20 from the Embodiment 9 in switch elements 139b and 141b and 
resistance elements 142b and 144b . A serially-connected body 
comprised of the switch element 139b and the resistance element 
) 142b and a serially-connected body comprised of the switch 

element 141b and the resistance element 144b respectively 

25 correspond to the serially-connected body comprised of the 
switch element 139 and the resistance element 142 and the 
serially-connected body comprised of the switch element 141 
and the resistance element 144, which are shown in Fig. 9, 
transferred from the child chip 115 to the parent chip 101 . 

30 The action of the semiconductor apparatus of this 

embodiment configured in the foregoing manner Is hereinafter 
described. The basic action is the same as described in the 
Embodiment 9 . When a power-supply potential (VDD) is applied 
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to a switch control terminal 150, the switch elements 139b, 
140 , 141b, 145 and 146 are conducted. In this case, when wires 
133 - 136 are in normal state with no malfunction, the 
voltage-divided potential is lower than the threshold value 
5 of the logic element 148. Therefore, the logic element 148 
outputs a predetermined value. On the contrary, when a short 
circuit occurs between the wires 134 - 135, the resistance 
element 143 connected between chip-connecting terminals 12 6 
and 127 is circumvented, the voltage-divided potential is 

10 higher than the threshold value of the logic element 148 . 
Accordingly, the logic element 148 outputs a value reverse 
to the same in normal state. Therefore, the plural 
chip-connecting terminals can be collectively examined for 
the detection of short circuits in one measurement according 

15 to the output value of the logic element 148. Moreover, the 
detection is done according to the reversed output value of 
the logic element, which eliminates the need to provide a 
relatively expensive test device capable of measuring a current 
at the time of applying a voltage. The test device can be 

20 thus simplified. 

In addition to the foregoing, having the included 
components integrated on the parent chip 101 side, it is totally 
unnecessary to change the design, for example, adding switch 
elements and resistance elements for the conduction test to 

25 the child chip 115. Accordingly, a semiconductor chip 
manufactured by other companies can be used for the child chip 
115. 

In the embodiments thus far described, a switch element 
or a pair of switch and resistance elements can be easily formed 
30 from N-type or P-type transistors, or N-type and P-type MOS 
transistors . 

From the above description, it will be apparent what 
the present invention provides . 
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